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ABSTRACT

This research-in-progress builds upon the mindshift learning theory by pursing a further understanding of why individuals
have difficulties transitioning to new technologies. The theory is expanded by incorporating the circumstance when multiple
shifts in mindset are needed as a result of the introduction of a new technology – a necessary contribution since information
technology innovations are often accompanied by complementary organizational innovations. This is achieved by bridging
the mindshift learning theory with the innovation literature and proposing a technology mindshift matrix consisting of two
variables; degree of newness and degree of change. By incorporating the degree of change, the extent that a new technology
impacts services and/or development processes, we expand the learning component of the theory. Research hypotheses are
identified and a methodology is proposed to evaluate them. There are several implications that this research has for both
practitioners and researchers. A pilot study will commence in the spring of 2008.
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INTRODUCTION

Organizations that try to gain a competitive edge by leveraging cutting or “bleeding” edge technologies accept the risk and
possible challenges that accompany the attractive, prospective rewards. One of the primary challenges for organizations
adopting such technologies is the ease in which employees are able to fully utilize and take advantage of the benefits that they
offer. Researchers have only recently sought to understand why individuals have difficulties transitioning to new
technologies. The primary objective of this research is to further that understanding by expanding the learning component of
the mindshift learning theory (MLT) to include scenarios where several “mindshifts”, shifts in mindsets or viewpoints, are
necessary with the introduction of a new technology. We accomplish this objective by bridging the MLT with the innovation
literature to support the contention that any information technology (IT) innovation, specifically an IT that is perceived to be
new (Lyytinen and Rose, 2003), may be accompanied by a number of additional innovations.
In the next section, we will discuss the learning component of the MLT and identify how our research builds upon that aspect
of the theory by discussing two variables of technology; the degree of change and the degree of newness. From that
discussion, we propose a technology mindshift matrix and introduce an additional dimension, pervasiveness, to mindshift
learning. Next, we state our research hypotheses, which seek further understanding about why individuals have difficulties
transitioning to new technologies. Finally, we detail our proposed methodology for this research-in-progress and conclude
with implications as well as some final remarks.
MINDSHIFT LEARNING

A key tenet of the MLT is that “learning” falls along a continuum, ranging from “carryover” or no-change to “novel”
(Armstrong and Hardgrave, 2007, p. 453). In addition, “changed” learning, or learning that moves away from the extremes
(i.e., “carryover”, “novel”), is difficult for individuals because their previous knowledge interferes with their understanding
of new knowledge (see Figure 1). The novelty of a technology alone, however, does not account for the fact that an IT
innovation typically accompanies several additional innovations. For example, an IT innovation that involves a change in
software (e.g., COBOL to Visual Basic.NET) is “often augmented with complementary organizational innovations including
new forms of cognition, meaning, work process, business process, or organizational structure (Lyytinen and Rose, 2003, p.
560)”. Consequently, we believe that further insight into mindshift learning is possible by incorporating findings from the
innovation literature.
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Figure 1: Mindshift Learning (Adapted From Armstrong and Hardgrave, 2007)
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The innovation literature has characterized technology by two distinct variables; the degree of change and the degree of
newness that it represents. For example, radical technologies are described as those that substantially depart from existing
alternatives and are shaped by novel cognitive frames (Hughes, 1987). Hill and Rothaermel (2003) similarly state that radical
technological innovation involves methods and materials that are “novel to incumbents”, which requires a “quantifiably
different knowledge base” (p. 258). Ettlie, Bridges, and O‟Keefe (1984) also describe designating an innovation as radical if
it is both new and introduces a magnitude of change. Representing these two variables in a two-by-two matrix (see Figure 2),
we expand the learning component of the MLT by revealing two additional categories; pervasive and disruptive.
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Figure 2: Technology Mindshift Matrix

The degree of newness is the extent that an adopting unit views, operates, and utilizes a new technology from previous
alternatives, ranging from carryover to novel. Since objectively defining the degree of newness is difficult, the perception of
newness is of importance here rather than whether the technology is new to the world (Lyytinen and Rose, 2003). The
degree of change is the extent that the technology impacts services and/or development processes (see Table 1). This is
consistent with the MLT in that the mindshift that results from a new technology may require shifts in multiple areas,
including tools, techniques, and processes employed to approach problems and solutions (Armstrong and Hardgrave, 2007).
IT Innovation Set

Technology Subcategory

Description

IT Base

Base Technology

Speed, functionality, reliability, etc.

Base Development Capability

Development modeling, design, coordination of processes

Base Service Capability

General service features

Administrative Process

Administrative development activities

Technological Process

Technical (system development) activities

Administrative Process

Support the administration core

Technological Process

Support functional processes

Technological Service

Expand and support customer interfacing processes

Technological Integration

Support interorganizational processes and operations

System Development
Services

Table 1: Technology Subcategories (Adapted From Lyytinen and Rose, 2003)

Proceedings of the Southern Association for Information Systems Conference, Richmond, VA, USA March 13 th-15th, 2008

2

Ciganek and Wills

Expanding Mindshift Learning

The upper-right quadrant, “disruptive”, represents scenarios in which the adopting unit perceives substantial differences from
previous technologies to the new technology, impacting several services and/or development processes (see Table 1). The
lower-right quadrant, “novel”, similar to items contained within the “disruptive” category, are situations where the adopting
unit perceives the new technology to be entirely original and unique from previous technologies. What differentiates the
lower-right quadrant from the upper-right quadrant is in the number of services and/or development processes impacted by
the new technology. The learning that is fostered in each of these quadrants can be best characterized by the “novel” learning
described in the MLT where no concepts can be applied from the old to the new context.
The lower-left quadrant, “carryover”, represents instances in which there are negligible perceived differences by the adopting
unit from the existing to the new technology. Further, the introduction of the new technology will result in few if any
complimentary innovations. As the name implies, the learning that is fostered in this quadrant is best characterized by the
“carryover” learning from the MLT where concepts have the same meaning in both the old and new contexts (Armstrong and
Hardgrave, 2007).
The upper-left quadrant, “pervasive”, represents instances in which the new technology impacts several services and/or
development processes, but these changes are not entirely perceived to be original. This quadrant is not described in the
discussion of mindshift learning as the MLT only accounts for the degree of newness or “novelty”. We can expand the
learning component of the MLT theory by incorporating the degree of change, also known as “pervasiveness” (Lyytinen and
Rose, 2003), as the third dimension of mindshift learning (see Figure 3).

Figure 3: Three Dimensions of Mindshift Learning

RESEARCH HYPOTHESES

Following Armstrong and Hardgrave (2007), the initial portion of the MLT is examined in this research to gain an overall
understanding of mindshift learning (see Figure 4). We believe that new technologies that are either perceived as similar to
previous technologies or perceived as something entirely different will result in a fewer difficulties transitioning to those new
technologies than technologies that are not. Expanding the MLT, we believe that as the number of complementary
innovations (e.g., base, system development, service) that accompany a new technology increase (i.e., increase in
pervasiveness), there will be a corresponding increase in the number of “mindshifts” or instances in which mindshift learning
occurs. Therefore, we hypothesize that:
H1: An individual’s existing knowledge of a technology will have a U-shaped (curvilinear) relationship with both
the degree of perceived novelty and the degree of perceived pervasiveness.
Furthermore, with respect to the relationship between an individual‟s existing knowledge of the technology and the degree of
perceived novelty and pervasiveness, as the three-dimensional depression or „footprint‟ for a particular technology increases,
we expect to find an increase in the difficulties transitioning to that technology. Therefore, we believe that:
H2: Difficulties that an individual has transitioning to a technology will be correlated with the volume that
quantifies technology mindshift learning.
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Figure 4: Expanded Mindshift Learning Theory, Portion Under Study

PROPOSED METHODOLOGY

In order to capture the mindshift phenomenon, we will elicit participation from individuals belonging to organizations that
have either adopted or are in the process of adopting a service-oriented architecture (SOA). A SOA is appropriate to examine
because research has shown that individuals from organizations that were adopting this technology believed that a “change in
mindset” was necessary to be successful (Ciganek, Haines and Haseman, 2006, p. 6). Further, a SOA is a technology that is
not a one-size-fits-all solution for organizations as there are multiple approaches and stages that a SOA may be adopted,
which impacts its pervasiveness. For example, some of the possible services and development processes associated with a
SOA include one or more of the following: change to a distributed architecture (base technology), agreement on standards as
well as the ability to foster the reuse of components (base development capability), need for new roles in the organization
(e.g., service librarian) as well as new ownership and control structures (administrator process), new software development
processes (technical process), and facilitation of interorganizational exchanges (technological integration). Consequently, a
SOA is an ideal technology to examine because of the likelihood that it would impact services and/or development processes
would be different among various organizations and in each instance be expected to necessitate mindshift(s). A pilot test of
Armstrong and Hardgrave‟s (2007) research instrument, adapted to the context of a SOA, will commence in the spring of
2008.
IMPLICATIONS AND CONCLUSION

It is important to gain an understanding of the difficulties new technologies present to individuals as their likelihood of
success depends upon it (Damanpour, 1996; Pennings, 1988). New technologies can appear more complex and generate
greater uncertainty about the resources that are needed to use them (Gopalakrishnan and Damanpour, 1994; Pelz, 1983).
Consequently, additional insight into these difficulties can help to minimize uncertainty and inefficiencies as well as help to
ease the transition to the new technology. In addition, new technologies often create a greater challenge to the existing
structure of political influence, causing more resistance during implementation (Frost and Egri, 1991). Therefore, the
insights gained from this research can help to minimize resistance, encourage wider adoption of the new technology, and
increase employee satisfaction.
This research builds on the mindshift learning theory by bridging this theory with findings from the innovation literature.
The theory is expanded by integrating a third dimension, pervasiveness, into the concept of mindshift learning. As a result of
this expansion, we account for the circumstance when multiple shifts in mindset are needed as a result of the introduction of a
new technology - a necessary contribution since information technology innovations are often accompanied by
complementary organizational innovations. This research also discussed two distinct variables of a technology, the degree of
newness and the degree of change, which were represented in a two-by-two matrix to illustrate the expansion of the learning
component of the mindshift learning theory. Hypotheses of the research-in-progress were then identified that will be
evaluated with data collected after the performance of a pilot study in the spring of 2008 with individuals belonging to
organizations that have adopted or are in the process of adopting a service-oriented architecture.
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